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Insects That Attack Mesquite ( Prosopis spp.) 
in Argentina and Paraguay 

Their Possible Use for Biological Control 
in the United States 


Hugo A. Cordo and C. Jack DeLoach 1 

Introduction 

Mesquites ( Prosopis spp.) are thorny, leguminous trees or 
shrubs that infest 38 million ha of rangeland in South- 
western United States (Platt 1959) and large additional 
areas in northern Mexico. The most dense stands are 
found through central Texas between isohyets of 457 and 
710 mm of annual rainfall; the northern limit coincides with 
a mean January temperature of 0°C (Bogusch 1951), and 
the eastern distribution is probably limited by soil factors 
(Peacock and McMillan 1965). 

A large body of literature documents the great losses that 
the grazing livestock industry sustains because of mes- 
quite cdmpeting with desirable forage plants for water 
(DeLoach, in press). The dense mesquite thickets also in- 
crease the cost of managing livestock, Direct losses to the 
grazing livestock industry were estimated at $250 to $500 
million annually in the United States (plus an unknown 
amount in Mexico), not including the value of water lost to 
other agricultural, industrial, or urban uses. In the more 
arid areas of southwestern North America, mesquite ap- 
pears to contribute to soil erosion, sand dune formation, 
and desertification. However, mesquite also has several 
beneficial values. It is used for ornamental shade trees; 
the pods are eaten by livestock; the wood is used for 
barbecue wood, charcoal, firewood, fenceposts, parquet 
flooring, and crafts; and the flowers are an excellent 
source of nectar for honey production. Present damage 
caused in the United States is probably 20-30 times 
greater than present beneficial values (DeLoach, in press). 

Mesquite constitutes as much as 10 to 25 percent of the 
diet of seven species of small mammals and birds, 
especially of jackrabbits and rodents that are themselves 
damaging to rangelands. Among clearly beneficial species, 
only the Gambel quail is likely to be reduced in population 
by mesquite control. Intensive cultivation of mesquite has 
recently been suggested to produce biomass to fuel com- 
mercial electric generating plants. Also, its potential for 
nitrogen fixation may be of value in rangelands or in the 
ecosystem. Research on these aspects is in the early 
stages, and these potential benefits of mesquite are dif- 
ficult to evaluate at this time (DeLoach, in press). 

Present chemical or mechanical controls are relatively ex- 
pensive because of the low value-per-acre return in this 
semiarid area, where 6-10 ha or more are required to pro- 
duce one animal-unit (Scifres et al. 1973). Aerial applica- 
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tion of the herbicide 2,4,5-T was the most economical 
treatment in Texas, resulting in an average annual rate of 
return of 15.9 percent and the need for 8.5 years to 
recover the investment capital; the corresponding figures 
for the next best herbicide, dicamba, were 11.4 percent 
and 16 years (Whitson and Scifres 1980). Even 2,4,5-T 
was not economical for light stands of mesquite, and in 
some areas it was economical only for dense stands on 
deep soils. None of the mechanical treatments resulted in 
the 9 percent per year return on the investment needed to 
break even (Whitson and Scifres 1980). The new herbi- 
cides, triclopyr and chlorpyralid, that have replaced 2,4,5-T 
are more effective but are also more expensive. 

In contrast, biological control by introduced foreign insects 
offers the prospect of permanent control and benefit-cost 
ratios that typically range from an estimated 50:1 to more 
than 1,000:1 (Andres 1977). Although most previous at- 
tempts at biological control using foreign organisms have 
been directed against introduced weeds, control of the 
native mesquites is promising because we have found 
many natural enemies attacking several species of Pro- 
sopis in southern South America; with more testing, these 
natural enemies could be candidates for introduction 
(DeLoach 1978, 1980). Possible candidate insects for in- 
troduction also occur in parts of Asia on Prosopis farcta 
(Solander ex Russell) Macbride. Gerling and Kugler (1973) 
found 69 species of phytophagous Insects in Israel, the 
most important of which were insects that fed on fruit or 
seed. Ward et al. (1977) listed 26 species of insects from 
Prosopis spp, In Asia and North Africa. 

Two species of mesquite are major pests of rangelands in 
the United States. Honey mesquite, P. glandulosa Torrey 
var. glandulosa, occurs from eastern Texas to northeastern 
Mexico, in western Oklahoma, and in southern New Mex- 
ico; western honey mesquite, P, glandulosa var. iorreyana 
(Benson) Johnston, occurs from western Texas to southern 
California; and running mesquite, P. glandulosa var. pro- 
strata Burkart, occurs in southern Texas. The second 
species, P. velutina Wooton, is a major pest in Arizona 
and Sonora, Mexico, Four other species occur in Mexico, 

P. laevigata (Humboldt and Bonpland ex Wllldenow) M.C. 
Johnston, P, juliflora (Swartz) DC., P. artlcutata S, Watson, 
and P. tamaulipana Burkart (Johnston 1962, Burkart 1976). 
One other species, P. alba Grlsebach, was introduced 
from Argentina into the United States as an ornamental 
probably 20-30 years ago by unknown means. All of these 
species are in section Algarobla, series Chilenses, of the 
genus except P. artlculata and P. tamaulipana, which are 
In series Pallidae. 

In addition, three species of screwbean mesquites In sec- 
tion Strombocarpa occur in North America: P. pubescens 



Bentham grows along streams and waterholes from 
western Texas to southern California and northern Mexico, 
P. palmeri S. Watson in Baja California, and P. reptans 
Bentham var. clnerascens (A. Gray) Burkart in south Texas 
and adjoining Mexico. These species are weedy only in 
localized areas (Johnston 1962, Burkart 1976, Simpson 
1977, Isley 1973). Carman and Mabry (1975) suggested 
that the North American species came by long-range 
migration from South America on at least three separate 
occasions: (1) the ancestor of the species in section 
Algarobia, (2) the ancestor of the screwbeans P. 
pubescens and P. palmeri, and (3) P. reptans, possibly a 
recent introduction by the early European explorers. 

The genus Prosopis has had its greatest evolutionary 
development in semiarid regions of southern South 
America, where 31 species occur, the center of diversity 
being In Argentina (Burkart 1976). The South American 
species most similar to the North American weedy species 
are P. chilensis (Molina) Stuntz emend. Burkart, P. nigra 
(Grisebach) Hieronymus, P. caldenia Burkart, P. flexuosa 
DC., P. alpataco R.A. Philippi, P, alba Grisebach, and P. 
pugionata Burkart (fig. 1); all of these species are In sec- 
tion Algarobia, series Chilenses (Burkart 1976). 

Ward et al. (1977) reported 112 species of phytophagous 
Insects, some of which had been collected In Argentina by 
C.R, Ward and E.W. Huddleston In the late 1960's and 
others of which had been documented In various museum 
and literature records. We conducted extensive explora- 
tions from this laboratory into Argentina and Paraguay 
from 1976 to 1981 to find additional insects that might be 
useful for biological control, Argentine scientists provided 
information on additional species that attack these plants. 

This report presents our estimates of the abundance of the 
various insects we collected, their importance In damaging 
the plant, and their relative value for biological control. 

Materials and Methods 

In South America, the main area of distribution of Prosopis 
is along the semiarid eastern slopes of the Andes Moun- 
tains and In the plains to the eastward, in the Chaco and 
Monte phytogeographical regions of Argentina and 
Paraguay (Burkart 1976, Cabrera 1976). The elevation 
varies from near sea level in the south and along the Rio 
ParanA to 3000 m in the north and west, 

The climate in this area is generally similar to that of 
northern Mexico and the southwestern area of the United 
States where mesquite occurs. The western area has 
mostly summer rainfall; moderate to hot summers and mild 
to cold winter temperatures, depending on the elevation; 
and high annual water deficits. The climate in these areas 


of both North and South America belongs to world climate 
zones 7, 2, and 3, as described by Walter et al. (1975). 
Type 7 is the arid temperate climate of continental 
regions, with low rainfall and strong contrasts between 
summer and winter. Type 2 has a tropical-rainfall climate 
with prolonged droughts in winter. Type 3 Is typical for the 
subtropical dry zone of deserts, with extreme variation be- 
tween day and night and annual precipitation of less than 
200 mm. In Argentina, the mesquite distribution Is In areas 
with climates ranging from type 7 to type 2. In the United 
States and Mexico, the range is also from type 7 to type 
2, but type 3 predominates. The contrast between summer 
and winter Is stronger than in Argentina. Because of these 
differences, few areas or points in North America have 
climates that are closely similar to those in areas of South 
America; however, since the vegetalional physiognomy is 
similar in both areas, the climatic differences probably are 
not critical. Thus, in a broad sense, It Is possible to say 
that the climate of Andalgaia, Catamarca, is similar to that 
of Ft, Stockton, TX; that of Mendoza is similar to that of 
the area from El Paso, TX, to Albuquerque, NM; that of 
Neuqudn approximately matches the climate from 
southwestern California to western New Mexico (Socorro); 
and that of Santa Rosa and Bahia Blanca is similar to that 
of Del Rio, TX. Visual interpolation between locations in 
figures 2 and 3, suggests other areas with similar climates. 
For example, areas of central Chaco and Formosa Prov- 
inces would be similar to areas near Saltillo and Monter- 
rey, Mexico. 

We made 13 extensive exploratory trips into western and 
northern Argentina and western Paraguay between 1976 
and 1981, traveling a total of 81,550 km In search of In- 
sects that attack various species of Prosopis (fig. 4). The 
first trip included extensive travel in southern Brazil in 
search of natural enemies of other weeds, but we found 
no Prosopis. 

Collections were made by sweeping, by beating onto a 
sheet, by hand collecting, and by collecting the fruit and 
limbs of host plants for subsequent emergence of Insects. 
Immature Insects, especially foliage feeders, were held In 
clear plastic boxes during the trips and provided with fresh 
leaves every few days until they pupated so that we could 
obtain adults for Identification. 

Voucher specimens of the plants and Insects collected are 
maintained at this laboratory and at the Systematic En- 
tomology Laboratory, USDA-ARS, Beltsville, MD. 

We have ranked the more promising species for biological 
control Into three categories based on (1) degree of host 
specificity, (2) abundance and amount of damage caused, 

(3) degree of probable competition with native Insects of 





Ffgure 2 

Climale diagrams of locations near collecting sites ol Prosopis in Argentina 
and Paraguay (adapted from Walter et al. 1975), BA=Buenos Aires, 
Ca=Catamarca, Cd=C<5rdoba, Ch=Chaco, Co=Corrlentes, Cu=Chubut, 
ER=Entre Rios, F= Formosa, J=Jujuy, LP=La Pampa, LR=La Rioja, 

M = Mendoza, Mi=Mlsslones, N=Neuqu6n, RN=Rlo Negro, S=Salta 
SE=Santiago del Estero, SF=Santa Fe, SL=San Luis, SJ=San Juan 
T-Tuctiman. 
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Figure 3 

Climate diagrams of locations in North America (shaded area) where Prosopis 
occurs (adapted from Walter et al. 1975 , Simpson 1977 , and Johnston 1962). 
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Figure 4 

Routes followed by the authors In Argentina and Paraguay In search of nat- 
ural enemies of mesquite, 1975-1981; province names are given In figure 1. 
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mesquite in North America, and (4) occurrence of other 
members of the insect genus in North America, which 
gives an indication of the probability that parasites, 
predators, or pathogens of native species might be able to 
transfer and attack the introduced species. 

Results and Discussion 

A total of 393 species of phytophagous insects and 1 mite 
species are now known to attack the various species of 
Prosopis in Argentina and Paraguay (table 1). The insects 
comprise 244 Coleoptera, 66 Lepidoptera, 37 Homoptera, 
18 Hemiptera, 26 Diptera, 4 Hymenoptera, and 1 Thysa- 
noptera (those identified as "spp.” in table 1 being 
counted as 2 species). Of these, 105 had previously been 
reported by Ward et al. (1977). In addition, M. Viana pro- 
vided names of 66 species of Coleoptera that attack mes- 
quite, 41 of which had not been mentioned by Ward et al. 
{1977). Also, H. Erb (CIRPON, Tucum^n, Argentina) pro- 
vided names of a few species and biological information 
on others. 

We collected 256 species from Prosopis in Argentina and 
Paraguay, 199 of which had not been mentioned by Ward 
et al. (7977), Viana, or other workers. The South American 
Insect fauna that attacks weeds is not well known, and 
only 97 of the species we collected could be identified to 
the species level, including those labeled "near” or "prob- 
ably.” At least 20 new species were found, and more may 
be discovered as the specimens are studied in more 
detail. 

Of the 256 species we collected, 99 species were col- 
lected at only 1 site on 1 occasion, and only 1, 2, or 3 
specimens of each species were collected. We do not con- 
sider such low numbers to indicate an association with 
Prosopis or importance in control. Of the remaining, 77 of 
the more abundant species have been arranged in 
categories of probable importance in causing damage and 
in possible value as introductions for biological control 
(table 2). 

Flower, Fruit, and Seed Feeders 
The most desirable Insects for introduction at the present 
time are those that attack the reproductive system of the 
plant. Such insects would slow or stop its spread as a 
weed but would not harm standing trees used as ornamen- 
tals or for other purposes. 

We reared at least 14 species of Bruchidae from pods of 
Prosopis spp. in Argentina, at least 8 of which are new 
species recently described by Klngsolver {1982, 1983). 
Bruchids damaged (measured as exit holes in the endo- 
carp) about one-third of the seeds of most species of Pro- 
• sopis blit notably less of P. nigra, P. alpataco, and the 


screwbean, P. strombulifera (Lam.) Bentham (table 3). Ac- 
tual reduction in germination probably was much less than 
the proportion of seed damaged; we did not measure the 
degree of feeding on the seed itself or germination. The 
feeding by bruchid larvae often does not kill the seed; the 
embryo and a sufficient amount of the endosperm often re- 
main to allow germination and growth of the seedling. 

The genera Rhipibruchus (seven spp.), Scutobruchus (five 
spp.), and Pectinibruchus (one sp.) do not occur in North 
America and also appear to be restricted in host range to 
the genus Prosopis (Kingsolver et al. 1977). Rhipibruchus 
picturatus, R. prosopis, R. psephenopygus, Scutobruchus 
ceralioborus, S. vinalicola, S. terani, S. curtUropis, and 
Pectinibruchus longiscutus attacked species closely related 
to honey mesquite. Kingsolver et al. (1977) reported that 
Acanthoscelides spp. "j" and "k” also attack species 
closely related to honey mesquite. Acanthoscelides 
longiscutus attacked screwbean species closely related to 
Prosopis reptans. Rhipibruchus prosopis attacked species 
In both sections Algarobla and Strombocarpa. According to 
Ward et al. {1977), Scutobruchus ceratioborus (=A. 
vagenotatus) attacks several species of Prosopis, but we 
did not find it on species in section Strombocarpa. All of 
these are known to attack only Prosopis spp. except 
Scutobruchus vinalicola that we reared also from Acacia 
caven (tables 1 and 2). In addition, Kingsolver (personal 
communication) stated that Amblycerus piurae (Pierce) 
from Peru and Ecuador, A. satlaei (Jekel) from Venezuela, 
and Algarobius n. sp, from Colombia and Venezuela all at- 
tack P. juliflora and appear restricted to the genus Pro- 
sopis. Also, Scutobruchus gastoi Kingsolver attacks P. 
tamarugo in Chile. Any of these, species would be good 
candidates for introduction. Mesquite is already heavily at- 
tacked in North America by native species of bruchids, 
which might severely compete with South American in- 
troductions. Careful laboratory investigation might reveal, 
however, that they can outcompete the native species to 
give better control in the United States. 

We collected several species of tiny weevils of the genus 
Apion on mesquite by beating and sweeping. Some of 
these species develop in galls of other insects, but we 
found one species rather heavily attacking green pods. Ac- 
cording to Erb (personal communication), the eggs of this 
species are laid in the succulent, green pods just before 
they reach full size and before the seed begin to enlarge; 
the larvae feed on the seed and nearly always kill them by 
eating the embryos. Thus, although they are much 
smaller, Apion cause more damage than bruchids. Erb 
stated that in some areas more than 90 percent of the 
seed were destroyed, but the occurrence ol damage was 
sporadic. Erb has collected this species of Apion only on 
three species of Prosopis, P. alba, P. nigra, and P. 
ruscifolia Grisebach. 



The taxonomy of the genus Apion is poorly understood, 
and none of our specimens were identified fo species. 
Ward et al. {1977) reported that three species of Apion oc- 
cur on Prosopis in the United States and Mexico; they 
reared one species from galls of other insects and one 
probably fed on seeds. This latter species might compete 
with the Argentine species if introduced, but the damage 
we observed in Argentina was much greater than that we 
have observed in the United States. 

We collected five species of small Sibinia weevils on Pro- 
sopis spp., three of which were new species (Clark 1979). 
All probably feed on buds or seeds. Sibinia mastuerzo was 
common on P. strombulifera at one site and S. lintilaco on 
P. torquata al two sites; both would be candidates to con- 
trol P . replans in the United States. Only S. concava and 
S. asulcifera attacked species of Prosopis in series 
Chilenses, and both were scarce. Since species of this 
genus have not been found on mesquite in North America, 
they would be candidates for introduction. The amount of 
damage caused in Argentina has not yet been assessed. 

The cerambycid Lophopoeum limbouvae was reported by 
Bosq ( 1 943) to develop in the fruits of Prosopis, though we 
did not find it in our explorations. It also developed in fruit 
of Enterolobium contortisyliqum, a legume of tropical 
America and the West Indies but not of North America. 

Erb (personal communication) stated that larvae of L. tim- 
bouvae fed in the pods and that one larva usually killed 
several seeds, but the occurrence of damage in the field is 
focalized and sporadic. We reared one species of ceram- 
bycid, Leptostylus prob. phryssomimus, from dry pods, but 
the species feeds only on the mesocarp of the fruit. 

The pentatomid Lobepomis peltifera was observed feeding 
on green pods and probably causes considerable damage, 
but other species of penlatomids and coreids in Texas 
cause similar damage. 

We reared the anobiid beetle Tricorynus argentinus from 
pods of Prosopis, especially of P, caldenia , but Viana 
stated that it also attacked Cassia aphylla. Also, Viana 
reported that T. argentinus and T. subrutiliceps fed on the 
beans of P. alba and P. nigra, but Bosq (1943) reported 
that the larvae of T. subrutiliceps bore in small branches. 
Other species of Tricorynus occur on mesquite in North 
America (Ward et al. 1977). 

We reared the pyralid Anypsipyla univitella from pods, par- 
liculary of P. chilensis, from several locations; but Costa 
Lima (1968) reported that it attacks Enterolobium timbouva 
and Cassia brasiliensis. Most of the pyralids are known to 
have wide host ranges, and some may have been con- 
taminants in stored pods in the laboratory. Ward et al. 


(1977) reported that the lycaenid Leptotes trigemmatus 
from Chile fed on the fruit, flowers, and seed of P. 
tamarugo ; and we reared a phycitid and a tortrrcid from 
pods, 

The thrips, Frankliniella rodeos, was reported by Erb (per- 
sonal communication) to cause very heavy damage to 
mesquite flowers. He also reported that one species of 
Cecidomyiidae parasitized flower buds. Thrips and 
cecidomyiids also attack mesquite in North America (Ward 
et al. 1977). 

Foliage Feeders 

A few species of lepidopterous foliage feeders appear to 
be excellent candidates for introduction. A gelechiid leaf 
tier (tentatively determined as Evfppe sp.) was abundant in 
Argentina and Paraguay in February and March; in March 
1978 it had defoliated mesquite for many miles. R.W. 
Hodges (personal communication) stated that the species 
does not occur in North America. In Argentina, it attacked 
Prosopis nigra and P. fiexuosa , and in Paraguay St at- 
tacked P. affinis Sprengel and P. ruscifolia . Other leaf- 
tying geiechiids (Recurvaria-Aristotelia group) were abun- 
dant on P. aiba and P. nigra , We did not observe either 
species on other plants growing nearby. 

A geometrid, Nephodia marginata , was reported by 
Hayward (1958) and OrfiJa (1966) to completely defoliate 
Prosopis over large areas in Argentina. No other hosts 
were recorded other than Prosopis < None of our speci- 
mens were identified as either of these species. We col- 
lected 17 species of geometrids that could not be iden- 
tified, but we did not observe large-scale defoliation by any 
of them. We also found the geometrid Narragodes prob. 
gyda on P. chilensis , but it was not causing obvious 
defoliation, Cates and Rhoades ( 1977) reported that a 
species of Semiothisa attacked P. torquata and slightly at- 
tacked P. chilensis and P, fiexuosa near Andalgala, 
Catamarca Province; 32 percent of the total observations 
were on Prosopis (preference ranking-64 percent) and the 
rest on Acacia and Cercidium. 

We observed bagworms of the genus Oiketicus causing 
severe defoliation of P. chilensis and P, fiexuosa at 
several locations in Argentina. Ward et al. (1977) reported 
that O. bergh also attacked Cassia aphylla and that O 
westwoodii attacked Piptadenia cebil and P. communis. 

None of these species occur in the United States, 
although other members of these plant genera do occur in 
the United States and Mexico, Ward et al. ( 1977) reported 
O. horm only from Prosopis, but we did not find it; 

Oiketicus is already represented by three species that at- 
tack mesquite in the United States and Mexico (Ward et 
al. 1977) but cause litte damage. 
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Cates and Rhoades (1977) reported that three species of 
insects fed heavily on the foliage of Prosopis near 
Andalgate. An undetermined species of noctuid fed entirely 
on P. chilensis , and 46 percent of the feeding of the noc- 
tuid Melipotis bisinuata was on P. flexuosa (mostly) and P. 
chilensis (preference ranking for Prosopis was 96 percent). 
Also, a sawfly, Brachyphatnus sp., fed entirely on P. 
chilensis. 

We collected several species of chrysomelid beetles from 
mesquite, but none caused serious damage. Several are 
known to attack Acacia caven , and several are from 
genera represented on Prosopis in the United States, Five 
species of Dachrys and the related Temnodachrys and 
Cyiindrodachrys are possibilities for introduction, but some 
of these species are known to attack other plants. The 
genera Dinophtaima, Homotypus, and Monolepta are not 
represented in the United States, and the species found in 
Argentina are not known to attack plants other than Pro- 
sopis. Viana stated that Mega/ostomis sp, nr, consimifis 
and M. gazeiia are widespread on Prosopis , although the 
latter also attacks Acacia. Bosq (1943) noted that 
ischiopachys cribripennis is also widespread but also at- 
tacks Acacia. 

The mite Eriophyes poss. tenuis damaged the foliage of P. 
strombulifera. Mites of this genus have a high probability 
of being host specific; and if species or biotypes also 
damage species of Prosopis series Chilenses , they would 
be good candidates for introduction. 

Most adult Curculionidae fed on foliage but did not cause 
noticeable damage. The larvae of these species are prob- 
ably more important as root or flower feeders; populations 
were usually at low levels. 

We found species of Psyllldae near Euphaferus sp M and 
these were causing heavy damage to young foliage of 
several species of Prosopis at many locations in Argentina. 
Other species of Homoptera and Hemlptera might be good 
candidates for introduction, but not enough is known at 
present about their host ranges and effects on the plant to 
assess their importance. Some of these were frequently 
found, such as the cicadelllds Gypona paupercuia, Polana 
obiiqua , and Tapajosa doeringi , and the membracids 
Hebetica arechavaeleta, Smiiiorachis sp. nr, concinna, S. 
proxima, Stictopeita acutufa, and $. indeterminata. 

Branch and Trunk Borers 

Several species of cerambycid beetles whose larvae bore 
into trunks and limbs, or that are twig girdlers, sporadically 
cause severe damage to Prosopis trees and could be good 
candidates for introduction when their host ranges are 
better known. 


Both Criodion cinereum and Torneutes pallidipennis are 
large beetles (adults of the latter measure 7 by 2 cm) 
whose larvae can produce such severe tunneling in trunks 
that the tree dies or breaks off in the wind (Erb, personal 
communication); neither genus occurs in North America, 
but the latter also attacks Acacia trees. Erb has observed 
small outbreaks of C. cinereum that spread rapidly for 2 or 
3 years before ceasing, probably halted by the attack of 
parasites. Viana (personal communication) stated that 
Caiocosmus morosus bores in trunks and limbs (in large 
numbers according to Bosq 1943) and that Alphus sp. nr, 
bruchi and Ranqueles mus also bore in trunks, but the lat- 
ter is rare; all three apparently attack only Prosopis. He 
also stated that C. desmaresti bores in trunks; but it also 
attacks Geoffroea, Acacia caven , and other leguminous 
plants, according to Hayward (1958). 

Four species of Achryson bore in limbs— A. lutarium in 
large limbs and A. surinamum, A. undufatum, and A, 
unicolor in smaller limbs; however, A. surinamum also at- 
tacks Acacia caven and several other plant genera and 
already occurs in North America. Erb (personal com- 
munication) stated that Brasilianus lacordairei also bores in 
branches, but it also attacks the unrelated red quebracho 
tree, Schinopsis quebracho-co/orado Schfecht, Hayward 
(1953) reported that CyJlene spinifera occurred on P. alba 
and bored in branches and trunks of P. nigra ; Viana stated 
that it attacks several species of Prosopis , but it is not 
known to attack species of other genera. 


Viana (personal communication) mentioned that 
Lochmaeocles siadeni girdles branches up to 5 cm in 
diameter and that Odontocera flavicauda girdles smaller 
branches; both are known to attack only Prosopis , but 
both genera occur In North America. Two other twig 
girdlers, Oncideres germarii and O. guttu/ata, also attack 
Acacia in addition to Prosopis ; another member of the 
genus, O. rhodosticta Bates, attacks mesquite in Texas 
but girdles branches only up to about 2 cm In diameter. 


Eleven species of buprestld beetles are reported to attack 
mesquite in Argentina. We found only two species, prob- 
ably because we did not sample extensively inside the 
limbs or trunks. Most species are reported to have hosts 
other than Prosopis and most of the genera also are 
represented in North America. None of the buprestids ap- 
peared to be good candidates for introduction. 


Kuschel (1945, 1950) reported that adults of the weevils 
Cratosomus aitenuatus Emden and C . tuctuosus Emden 
were abundant on P . julifiora ( ? ) at Cochabamba, Bolivia 
We did not collect these species, and the two species C, 
belle ri and C. fasciatopunctatus , reported from Argentina, 
are not specific to Prosopis. Species of this genus of 
weevils are known to be trunk borers (D.R, Whitehead, 


personal communication); several species occur in Mexico, 
but none occur in the United States. 

We also found an anthribid beetle, Anthribus sp„ on P. 
alba in Formosa Province. Ward et al. (1977) and Viana 
report several species of bostrichid beetles from various 
species of Prosopls. Ward et al. ( 1977) found the 
bostrichid Xyloprista hexacantha on Prosopls, but Hayward 
(1958) reported that it damaged agricultural crops. We do 
not know that any of these species attack the living parts 
of Prosopls or that they damage the plant. 

Root Feeders 

We collected adults of many species of weevils from Pro- 
sopis in Argentina and Paraguay by beating and sweeping, 
Most were broad-nosed weevils of the genera Naupactus, 
Pantomorus, Pororrhynchus, and Promecops, Little is 
known of the biology or host range of these weevils or of 
the biology of the North American broad-nosed weevils 
that attack mesquite, though the larvae of broad-nosed 
weevils usually feed on the roots of plants. The taxonomy 
of all these genera is poorly understood, and only a few 
specimens could be identified to species. Several of the 
genera collected from Prosopls in Argentina are not 
represented In North America, and some might be can- 
didates for Introduction if more were known of the host 
range and biology of the larvae. 

Gall Formers 

On two occasions we found P. nigra infested by tiny 
cynipid wasps, probably Eschatocerus myriadeus, once 
near Tinogasta, Catamarca, and once near Juyuy. The lar- 
vae infested the branches, causing elongated galls. As the 
galls grew, the bark ruptured on one side, exposing a bare 
area of cambium tissue typically one-third or more of the 
circumference of the galled branch. The gall and the ter- 
minal part of the branch then died. In old damage, many 
emergence holes of the wasps dotted the exposed, dead 
cambium layer of the gall. At both locations, a few trees 
were heavily attacked, with many dead branches, but 
nearby trees were not infested. Similar damage was 
reported by Jtirgensen (1916), 

We also found several species of Prosopis heavily infested 
with a variety of galls on the stems, petioles, and thorns. 
These galls seemed to cause little harm to the tree, and 
we did not obtain specimens of the organisms causing the 
galls. Jorgensen (1916) described the kinds of galls made 
by severai species of Hymenoptera, Dlptera, Lepidoptera, 
and Coleoptera in P. alpataco, P. alba, P. torquata, and P. 
campestris. No species of the cecidomyiid genus 
Liebeliola, Neolastoptera, Rhopalomyia, or Tetradlplosis 
listed in table 1 are known from Prosopis In North America 

(H.D. Gagne, personal communication). 


Considerations in Control of Mesquite 
Our discussion has thus far indicated that several South 
American insects are promising candidates for introduc- 
tion. They include foliage feeders, borers of woody plant 
parts, and feeders of fruit and seed. The effectiveness of 
introduced control agents can be estimated only broadly 
before releases are actually made. Moreover, some 
limiting factors may be more serious in a project to control 
a native weed (such as mesquite) than in previous projects 
to control introduced weeds (DeLoach 1978). First, 
parasites, diseases, or predators already present in the 
United States on other insects might attack the species in- 
troduced to control mesquite and reduce their effec- 
tiveness. This Is especially true for stem-boring larvae 
whose parasites are often not limited to a given species or 
even a genus but are more likely habitat specific 
(P.M. Marsh, Syst. Ent. Lab., USDA-ARS, Beltsville, MD, 
personal communication). On the other hand, if 
phytophagous organisms are introduced without their own 
natural enemies, they would be expected to increase to a 
higher level and give better control than in Argentina. 

Second, mesquite in North America already has a comple- 
ment of native insects that have evolved with it. Most in- 
troduced insects, therefore, will not be filling an empty 
ecological niche and may face competition from insects 
already present. Of course, some Introduced species might 
find empty niches or might win the competition and pro- 
duce better control than the native species, 

Third, the control agents cannot be expected to limit their 
attack to only the two weedy target species, since they 
were collected from a different species of mesquite in 
South America (the North American species of mesquite, 
except for P. reptans, do not occur In South America). At 
this stage of the Investigations, we cannot predict the 
degree to which a candidate insect would attack the target 
species (P. glandulosa and P. velutina) or species of Pro- 
sopis that are not primary targets. However, previous work 
indicates that many insects that feed on species in section 
Algarobia do not feed on species In section Strombocarpa 
(DeLoach 1982, 1983). Careful testing would be required, 
of course, before the release of any South American In- 
sects to determine the degree of feeding that might occur 
on other species of Prosopls. 

Some Investigators have recently questioned the propriety 
of attempting biological control of native plants, especially 
species such as mesquite that are dominants in certain 
biomes. Ecological conflicting Interests arise in the belief 
that all elements of an ecosystem are interrelated and that 
removal of a plant species from, an area, especially a 
native species, will trigger some unknown or unwanted 
reaction (Andres 1981). Johnson (in press), analyzed the 
effects of several drastic reductions in plant abundance 
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(both native and introduced plants) caused by accidental 
introductions or biological control agents. He concluded 
that the ecosystem is very strong and resilient and that 
ecosystem function is unlikely to be affected to any impor- 
tant extent by changes in species composition. He stated 
that the prevailing views of plant ecologists today are more 
in line with the individualistic concept of plant community 
structure than with the theory of a delicately balanced, all- 
parts-essential, ancient-in-age climax vegetation. He cau- 
tioned that the attempted biological control of a native 
weed species should include detailed and careful analyses 
of the benefits and losses that would arise both in regards 
to human use of the plant and to specific aspects of the 
plant and animal communities. These losses could be 
drastic, even though general ecosystem harm was not 
anticipated. 

A level of control sufficient to return mesqulte to its 
original density of the early 1800’s would appear to be 
ecologically desirable and acceptable to the livestock In- 
dustry as well. Just how much reduction would be required 
to achieve original densities is a matter of conjecture, 
because original densities are not known. However, we 
can probably assume that a 75-80 percent reduction in 
present stands would not be too much, Biological control 
Is unlikely to achieve a reduction greater than this, 
especially with the introduction of only one or two insect 
species; additional species could be introduced later If ad- 
ditional control were desired. 

Integrated Control Measures 

Less than complete control by an introduced insect or 
pathogen might be satisfactory If its use is integrated with 
that of other control methods. Even moderate suppression 
of seedlings might greatly reduce the rate of Invasion If 
coupled with supression achieved by proper grazing 
management that allows strong competition from grasses. 
Partial control that slowed the rate of reinfestation so that 
chemical or mechanical controls need be repeated only 
each 15 years Instead of the present 7-8 years would be 
very beneficial. 

An Introduced control agent Is unlikely to reduce stands in 
areas where mesquite has recently Invaded and leave the 
original areas untouched. Also, such an agent Is unlikely 
to kill trees In pastures and not harm trees desired for 
shade or ornamentals. However, some degree of selection 
can be made depending on which control agent is used. 
For example, insects that feed on flowers, seed, or small 
plants would reduce the spread of mesquite into new 
areas but would not harm shade trees or several other 
beneficial uses of mesquite, Seed-feeding Insects of long- 
lived perennial plants have long been considered to be in- 
effective biocontrol agents (Huffaker 1959). However, 
Harley (In press) discussed the use of flower- and seed- 
feeding insects to control woody weeds. Also, the intro- 


duced shrub Hakea sericea has recently been controlled 
by an introduced seed-feeding weevil in South Africa 
(Nesser and Kluge, in press). We found several species of 
insects in South America that attack only flowers, fruit, or 
seed, but we found none that attack only young plants. 
Chemicals or other controls to protect nurseries or other 
desirable plantings from introduced insects could be 
developed before the release of those insects. 

Conclusions 

Several species of insects from Argentina and Paraguay 
severely damage species of Prosopis that are closely 
related to the North American weedy species. They com- 
prise two species of still unidentified gelechiid leaf tiers, 
two species of geometrids, a sawfly, and one or more 
species of psylilds, all of which feed on foliage; several 
species of cerambycids whose larvae bore in branches or 
trunks or girdle large limbs, and a tiny cynipld wasp that 
attacks the limbs; and several species of bruchid beetles, 
small weevils of the genera Apion and Sibinta, a few 
cerambycids, and a few lepidopterous larvae that feed on 
the fruit and seed. These species would appear to give 
substantial control of mesquite if introduced into North 
America. Before any of these can be Introduced, however, 
careful laboratory testing must be carried out to determine 
the degree of feeding likely to occur on the target species 
and other related species of Prosopis and to assure that 
beneficial plants will not be damaged. Additionally, con- 
flicts of interest between groups who regard mesquite as 
harmful and want it controlled (Scifres et al. 1973) and 
groups who regard it as beneficial and do not want it con- 
trolled (Parker 1982) must be resolved (Deloach, in press). 
Also, Mexican approval will be required for the release of 
any insects, Mesquite occurs in much of northern Mexico; 
and any insects released in the United States would likely 
spread into Mexico, where biological control would pose 
similar conflicts of Interest as those in the United States 
(DeLoach et al., in press). 
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Table 1 

Phytophagous insects collected from Prosopis spp. in Argentina and 
Paraguay from 1976 to 1981, and reported by other workers 
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Phytophagous insects collected from Prosopis spp. in Argentina and 
Paraguay from 1976 to 1981, and reported by other workers — Continued 
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Table 1 

Phytophagous insects collected from Prosopis spp. in Argentina and 
Paraguay from 1976 to 1981, and reported by other workers — Continued 
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Table 1 

Phytophagous insects collected from Prosopis spp. in Argentina and 
Paraguay from 1976 to 1981, and reported by other workers — Continued 
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Phytophagous insects collected from Prosopis spp. in Argentina and 
Paraguay from 1976 to 1981, and reported by other workers — Continued 
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Table 1 

Phytophagous insects collected from Prosopis spp. in Argentina and 
Paraguay from 1976 to 1981, and reported by other workers — Continued 
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Table 1 

Phytophagous insects collected from Prosopis spp. in Argentina and 
Paraguay from 1976 to 1981 , and reported by other workers — Continued 
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Table 1 

Phytophagous insects collected from Prosopis spp. in Argentina and 
Paraguay from 1976 to 1981, and reported by other workers— Continued 
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Table l 

Phytophagous insects collected from Prosopis spp. in Argentina and 
Paraguay from 1976 to 1981, and reported by other workers— Continued 
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Table 2 

Priority biological control candidates for mesquite, all of which were collected at several sites 
and/or are at least moderately abundant 


A. Probably specific, cause obvious damage 

I B, Possibly specific, definite association with Prosopis, 



damage not obvious, or unknown 


Coleoptera 




Bruchidae 


Coleoptera 


Acanthoscelldes logiscutus 

Seed 

Anobiidae 


A spp. j. k 

Seed 

Tricorynus subrutiliceps 

Fruit 

* Pectinibruchus longiscutus 

Seed 

Cerambycidae 


* Rhipibruchus picturatus 

Seed 

Lepto stylus prob. phryssomimus 

Pods 

*R. prosopis 

Seed 

Chrysomelidae 


*R. psephenopygus 

Seed 

Megalostomis sp. nr. consimilis 


* Scutobruchus ceratioborus 

Seed 

Pachybrachis spp. 


*S. curtitropis 

Seed 

* Temnodachrys aenofasciata 


*S. terani 

Seed 

Curculionidae 




Pandeletelus platensis 

Roots? 

Ceram bycidae 


* Pororrhynchus spp. 

Roots? 

Achryson lutarium 

Large limbs 

Melyridae 


A. undulatum 

Limbs 

nr. Amecocerus sp. a 


A. unicolor 

Limbs 

Tonebrlonldae 


'Alphas bruchi 


* Omopheres bacchulus 


* Calocosmus morosus 

Limbs 



* Criodlon cinereum 

Trunk 

Hemlptera 


* Cyifene spinifera 


Pentatomidae 


Lochmaeocles sladeni 

Girdles Ig branches 

* Lobepomis pel War a 

Pods 

Odontocera flavicauda 

Girdles sm branches 



* Ranqueles mus 

Trunk 

Homoptera 




Cicadellidae 


Curcullonidae 


Polana obllqua 


Apion sp. 

Seed 

* Tapajosa doeringi 


Sibinia asulcifera 

Probably seed 

Membracldae 


S. concava 

Probably buds 

'Hebetlca arechavaeleta 


S. mastuerzo 

Probably seed 

'Smillorachis sp. nr. conclnna 


S. t inti taco 

Probably buds 



Homoptera 


C. Known to attack other weed genera, 

cause obvious 

Psyllidae 


damage 


nr. Euphalerus spp. a~d 

Foliage 





Coleoptera 


Hymenoptera 


Anobiidae 


Cynlpidae 


Tricorynus argentinus 

Fruit 

* Eschatocerus myrladeus 

Branches 





Bruchidae 


Per gldae 


'Scutobruchus vinalicola 

Seed 

Brachyphatnus sp. 

Foliage 





Buprestldae 


Lepicfoptera 


* Chalcopoecila ornata 

Trunk? 

Gelechiidae 




Evippe spp. 

Leaf tier 

Cerambycidae 


Rec urva ria-A ris to telia sp. 

Leaf tier 

* Brasilianus lacordafrei 

Branches 



* Calocosmus dasmaresti 

Limbs and trunk 

Geometrldae 


* Lopopooum tlmbouvaa 

Fruit 

*Narragodes sp. prob. gyda 

Foliage 

One! dares germ aril 

Small branches 

* Nephodia marginata 

Foliage 

0. guttulata 

Limbs 



'Torneutes pallidlpennis 

Trunk and Ig limbs 

Noctuldae 




Genus and species undet. 

Foliage 

Chrysomelidae 




*Cllndrodachrys cleroldas 

Foliage 

Psychidae 


fschlopachys cribrlpennls 


Oiketicus horni 

Foliage 

Megalostomis gazella 




Pachybrachis nr. adspersa 

Foliage 

Acarlna 




Eriophyidae 


Curcullonidae 


Eriophyes poss. tenuis 

Foliage 

'Wagneriella alba 

Roots? 


See footnote at end of table. 
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Table 2 

Priority biological control candidates for mesquite, all of which were collected at several sites 

and/or are at least moderately abundant— Continued 


Homoptera 

Cicadellidae 

Gypona paupercufa Leaves or twigs 

Membracidae 

Stictopelta inderterrninata Leaves or twigs 

Lepldoptera 

Geometridae 

Semiothtsa sp. Leaves 

Noctuidae 

Mefipotis bisinuata Leaves 


Psychidae 


Oiketicus bergii 

Leaves 

0. geyeri 

Leaves 

0, westwoodii 

Leaves 

Pyralidae 


Anypsipyla univitelfa 

Pods 

Thysanoptera 


Thripidae 


Frankiiniella rodeos 

Flowers 


•Signifies that the Insect genus is not represented in North America. 


Table 3 

Amount of damage to Prosopis seed by bruchid larvae 
in field collections 


Prosopfs 

species 

No. 

locations 

No, seed 
examined 

Percent 

damage^ 

ffexuosa 

7 

1,798 

24.1 

alpataco 

4 

1,556 

7.6 

afba 

4 

698 

29.4 

nigra 

3 

600 

14.7 

chilensls 

2 

350 

32.8 

cafdonia 

6 

1,765 

35.5 

strom bulif era 

6 

1,532 

7.5 

ruscifolla 

1 

281 

35.9 
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